The locations of replication pause sites in the simian virus 40 minichromosome which were determined by sizing cloned fragments of nascent DNA (Zannis-Hadjopoulos et al., J. Mol. Biol. 165:599-607, 1983) were compared with the positions of simian virus 40 nucleosomes in the genome, as obtained by sequence-directed mapping (G. Mengeritsky and E. N. Trifonov, Nucleic Acids Res. 11:3833-3851, 1983; Mengeritsky and Trifonov, Cell Biophys. 6:1-8, 1984). Clear correlation between these two maps is demonstrated, suggesting that nucleosomes hinder propagation of the replication forks.
Replication of animal viruses necessarily involves some changes in the viral minichromosome structure. The nucleosomes, presumably, transiently dissociate or unfold to make DNA available for the replication machinery, at least in the vicinity of the replication fork. Similarly, the transcription of the viral genome should be influenced by the conformational state of the viral chromatin. One obvious expectation is that replication (and transcription) should slow down at the sites where the nucleosomes are encountered. Although there is some indirect experimental evidence to this effect (11, 21) , conclusive results can only be obtained by direct comparison of the positions of the pause sites with the locations of nucleosomes. In the recent work on simian virus 40 (SV40) replication (22) , the distribution of the pause sites along the The distribution of the pause sites along the SV40 genome, based on the data obtained by cloning of isolated nascent DNA and subsequent length determinations (22) , is presented in Fig. 1 (skyline diagram) together with the corresponding part of the map of SV40 nucleosomes (13) . Correlation between these two sets of data is rather obvious. Not only are the general repeat patterns similar, but also the very positions of the pause sites and of nucleosomes match fairly well.
In Fig. 2 , the data are also presented as a superposition of the repeats by centering together all 17 nucleosomes of SV40 genome was found to be remarkably nonuniform, with many maxima separated by 200 to 250 base pairs, which is close to the number of base pairs in a typical nucleosomal repeat. The map of the nucleosomes of SV40 (13), on the other hand, has been provided recently by the sequencedirected mapping technique (12) , based on the characteristic periodicity of the sequences involved in the nucleosomes (19, 20) .
In what follows, these two maps are compared, and the expected correlation between them is indeed shown. * Corresponding author.
cleosomes. Moreover, the major maximum of the distribution graph points to the middle of the nucleosome, indicating that these two maps are colinear.
The match between the maps in Fig. 1 is not ideal for two possible reasons. The first, obvious reason is that none of the maps are absolutely errorproof. Also, the replication may pause, owing to some other reasons not related to the viral chromatin structure; e.g., the rate of replication may depend on the local nucleotide composition of DNA. The earlier data on the distribution of the sites of arrest of replication (18) (10) are found in the region which is covered by N140. This nucleosome, however, is frequently absent, thus opening the region in ca. 20% of the minichromosomes (7, 16) .
The data presented in Fig. 1 and 2 strongly suggest that the nucleosomes of the SV40 minichromosome slow down the replication process. The distribution of mRNA 5' ends (in the linkers) and 3' ends (within the nucleosomes) also points to possible involvement of the histone octamers, which are bound to DNA, in the modulation of the template functions of DNA. The colinearity of the map of the replication pausing sites with the nucleosomal map presents yet more evidence that the nucleosomes are not randomly distributed along the SV40 DNA molecule, but rather occupy certain positions defined by the sequence-dependent interaction of the histone octamers with DNA (12, 13) .
